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1. ~ “RBSTRACT 


THE 1S03 ORIVE FUNCTION TIMER ASSISTS IN THE J ESTING oF 
11 CONTROL UNIT AND UNIT. SELECTED 
RATION UTED AND THE TIMES ARE THEN 


Bul 
ute AME a ee, 


EITHER H BR > 7503 SNITS. MAY top 
. REQUIREMENTS 
é.1 EQUIPMENT 
POP=11 WITH TMA-11 CONTROL UNIT AND 1 OR 2 TSO3 TAPE UNITS. 
8. STORAGE 
2.2.1 PROGRAM STORAGE 
THE PROGRAM REQUIRES 4k OF MEMORY. 
; LOADING PROCEDURE 
3.1 METHOD 
PROCEDURE FOR NORMAL BINARY TAPES SHOULD BE FOLLOWED 
}. ABSOLUTE LOADER MUST BE IN MEMORY. 


PLACE BINARY TAPE IN 
LOAD ADDRESS #7500 (# DETERMINED BY LOCATION OF LOADER). 
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4. PRESS “START” (PROGRAM WILL LOAD). 
STARTING PROCEDURE 
CONTROL SWITCH SETTINGS: NONE 
STARTING ADDRESS 
200 
PROGRAM AND/OR OPERATOR ACTION 
OAD PROGRAM INT : 
SET DESIRED TS03 TAPE UNITS ON-LINE. 
thao Aad dates REGISTER TO STARTING ADDRESS. 
NT ART ADDRESS. 
PCIE PE 
iF Sete Test MOUNT 800 BPI SKEW TAPE AND TYPE CR. 
10 eee WiLL 6 L BUTONATL cLy IND THE AVAILABLE 
TS03 TAPE UNI 
NOE BEL "teal FIRING Funct TONING" WILL BE PRINTED AND 
Gh CORPLETION OF fu al FS 
TO REPEAT Teste theese CONTINUE. 
OPERATING PROCEDURE 
OPERATIONAL SWITCH SETTINGS 
NONE 
ERRORS 
T PROGRAN NO_INT TECTION FACILITIES AND 
NO RC TAL ERROR THPEOUTSS THE vak TTY OF THe” 
TIRES PREASURED SusT BE RE TERMINED BY THE OPERATOR. 
TIME RELATIONSHIPS 
Q. “READ SHUTDOWN MUST BE < “WRITE SHUTDOWN™. 


B. GAPS MUST = §)7>6)5)4)3, 3=a2s1 (+0R- 5.9). 
¢. “WRITE EOF" SHOULD BE SLIGHTLY > “WRITE XIRG™. 
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TIME LIMITS AND PRINTOUT FORMAT EXAMPLE 
##e20(ALL TIMES ARE IN MILLISECONDS) #eeee 


FUNCTION 


GAPS SHOULD=8>7>6>5>4%3 


VeVesETS 
imtoo Yoru: wre 


es 


READ FROM BOT 
WRITE EOF 

EOR TO EOF SPACE 
SPACE 


UNIT 0 UNIT 1 


er 
Oo 
prsaeg 


’ a5°5! (+0R- 5.0) 


SPEED TEST TIME PRINTOUT EXAMPLE 


FUNCTION 
TAPE SPEED FIND . 


UNIT G UNIT 1 
81.0 81.0 


R2xeeeeEES END OF TIMING 4222282242 


RANGE MAX - MIN 
621.0 - $09.0 


NNF RBG 
NNOOOO 
seeoeet#e 

oOoodw 


DEL) 


GJG)* + « 
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RESTRICTIONS 
STARTING RESTRICTIONS 


AT LEAST ONE TSO3 TAPE UNIT MUST BE ” 
ALSO MAKE CERTAIN THAT EACH TSO3 THAT IS 
HAS A UNIQUE UNIT NUMBER SELECTED. 


3” 
— 


ON-LINE”. 
“ON-LINE” 
7.2 OPERATING RESTRICTIONS 


TMA-11 INSTRUCTION TEST MUST RUN WITHOUT ERRORS GEFORE ATTEMPTING 
TO OPERATE THIS PROGRAM. 


8. MISCELLANEOUS 
8.1 EXECUTION TIME 
NOT APPLICABLE 


SESRR LSS SSS ARR EOE SS 
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TSEA. 

eo 9.0 PROGRAM DESCRIPTION 

203 3.1 WRITE FROM BOT DELAY 

By WRITE FROM gor DELAY IS THE TIME NECESSASY TO MOVE THE BEGINNING 
20S OF TAPE (BOT) MARKER APPROXIMATELY 6 INCHES PAST TRE WRITE HEAD. 
206 THE FIRST RECORD ON TAPE MUST BE WRITTEN AT LEAST 3 INCHES AWAY 
207 FROM THE BOT MARKER. 


PROCEDURE TO MEASURE TIME: 


10 
ell A. IF TSO3 IS NOT AT BOT IT IS REWOUND TO BOT. 
ele 3. NITIOLIZE BYTE RECORD COUNTER AND CURRENT MEMORY ADDRESS 
214 C. ISSUE WRITE FUNCTION, 800 BPI, SET “GO”. 
215 D. MONITOR CURRENT ADDRESS REGISTER TO DETERMINE WHEN 
sit E + one FBon Uae UNTIL IS OUTPUT IS 
gig : XIMATELY EQUAL TO Te Ran Bot DELAY. 
220 
eel 9.2 WRITE SHUTDOWN 
3 WRIT OF T 
re NST WEP ES PRS Te tel ME ESHA ne Seteet 
ees INTERRE CORD GAP WILL EXIST BETWEEN 
ge? PROCEDURE TO MEASURE TIME: 
229 A. sane RECORD THAT WAS WRIT/EN TO TIME 
230 TLR ITE,FeOn FROM A BOT 
231 B. BY (pe=0) INDICATING THE END. oF THE 
232 RECORD, MONITOR “SETTLEDOWN” UNTIL IT BECOMES A 
e33 e. THE TITHE TIME FROM "BC=0" UNTIL moe TED ouNe Is SaRITE’ 
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9.3 


3.4 


9.5 
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WRITE START --. 

FULL SPEED AND GUARANTEE A172 INCH INTERRECORD GAPS 
PROCEDURE TO MEASURE TIME: 

ae rime FROM BOT” EXCEPT NOW WE ARE NOT AT BOT. 


INITIALIZE BYTE RECORD COUNTER AND CURRENT MEMORY ADDRESS 
REGISTER. 


B. ISSUE WRITE FUNCTION, 800 BPI, SET “GO”. 
c. HONT TOR URRENT ADDRESS REGISTER TO DETERMINE WHEN 


FROM "GO" UNTIL 2ND BYTE IS OUTPUT IS APPROXIMATELY 
EQUAL TO “WRITE START”. 


SETTLEDOWN DELAY 
TAPE DOES NOT ACTUALLY COME TO A COMPLETE STOP UNTIL SOME 


ay Sal wk ate ne 


T TO “SETTLEDOWN” AND STABLE. 

SETTLEDOWN DELAY” s The PERIOU OF TIRE CAeeeecaRy For THE TAPE 
AND MECHANICAL C TERISTICS OF THE TSO3 TO BECOME STABLE, SO 
THAT THE UNIT CANNOT BE OPERATED, START/STOP, AT A FREQUENCY WHERE 
IT IS MECHANICALLY RESONANT. 


PROCEDURE TO MEASURE TIME: 


A. Te te Smee THE SAME RECORD THAT WAS WRITTEN TO TIME 

B. AFTER “SETTLEDOWN” BECOMES A 1, INDICATING THE 7 OF 
SETTLEDOWN, MONITOR “TU READY’ UNTIL IT BECOMES A 

C. THE TIME FROM “SETTLEDOWN" UNTIL “TU READY” IS “SETTLEDOUN". 


oO 
a 
a 


WRITE TO ERASE HEAD 


THE PURPOSE OF THE ERASE HEAD IS TO INSURE THAT THE TAPE IS IN 
THE SAME FLUX STATE AS THE WRITE HEADS. THIS IS NECESSARY FOR 
SEVERAL REASONS. 


1. START/STOP CHARACTERISTICS VARY AMONG TAPE UNITS AND IT 
WOULD BE POSSIBLE TO LEAVE OLD DATA IN THE INTERRE CORD GAPS 
peg d TAPE ON MORE THAN ONE UNIT. 

TAPE PREVIOUSLY USED AT ONE RECORDING DENSITY COULD NOT BE 
UseD LATER AT ANOTHER DENSITY. 
TRACK A ENT AND HEAD WIDTH VARY FROM TAPE UNIT TO 
TAPE _UNI IT WOULD BE POSSIBLE FOR DATA TO BE LEFT ON 
THE TRACK EDGES FROM OLD RECORDS. 
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THE WRITE HEAD fe ERASED DURING A HATTE OPERATION. © 1% PONT OF 


PROCEDURE TO MEASURE TIME: 


” ae’ USeD FO tite “une Fron Bot BELAY". 


- TAPE IS REWOUND T 


acne Sate as InriALTZe5. 


Hiya CUR OF THE READ IS WRITE TO 
IS TOO SHORT, ERASE HEAD IS INOPERATIVE. 
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307 
308 
309 
310 9.6 BACKSPACE SHUTDOWN 
313 - E LENGTH OF TI C Y 10 TEE 
i eres pagel Solute Ha ier uit 
314 POSITIONED OUS DATA 1S IN EE utp oats RITE 
315 AND RASE "WiLL BE 
316 e SIRT va oaee oat INCREASE 
317 F ITE Is! NN TIA 
313 PROCEDURE TO MEASURE TIME: 
21 A INITIALIZE BYTE RECORD COUNTER AND CURRENT MEMORY ADDRESS 
323 8 ISSUE WRITE EOF FUNCTION, 800 BPI sete 
324 C. AFTER EOF RECORD IS WRITTEN WA WalT FOR F um READY”. 
325 D. SET BYTE RECORD COUNTER TO 
326 E. ISSUE BACKSPACE FUNCTION, ORF 
327 F. AFTER “EOF” BECOMES A " TRBICATING THE RECOGNITION OF 
328 THE “EOF” RECORD MONITOR "SETTLEDOWN” UNTIL IT BECOMES A 1. 
329 G. THE TIME FROM SeOF™ U UNTIL “SETTLEDOWN” IS *BACKSPACE 
$30 SHUTDOWN". 
$32 3.7 READ SHUTDOWN 
334 READ SHUTDOWN is THE AMOUNT OF TINE NECESSARY TO CONTINUE MOVING 
TAPE AFTER A RECORD IS READ SO THAT THERE IS ENOUGH GAP FOR TAP 
TO BE FULLY ACCELERATED IF A READ IS FOLLOWED BY A BACKSPACE 
“READ SHUTDOWN” MUST ALSO BE LESS “\RITE SHUTDOWN” TO 
THAT THE WRITE AND ERASE HEADS WILL BE POSITIONED 
SUCH THAT ALL PREVIOUS DATA IS IN FRONT OF THE HEADS AND 
WILL BE ERASED IF A WRITE FOLLOWS A READ. IN ADDITION, WHEN A 
OLLOWS A READ THE INTERRECORD GAP MUST STILL BE AT LEAST 


A. RECORD PREVIOUSLY USED IN “BACKSPACE SHUTDOWN” IS READ. 
8. INITIALIZE BYTE RECORD COUNTER AND CURRENT MEMORY ADDRESS 
C. ISSUE READ FUNCTION, 800 BPI, SET “GO”. 
0: AFTER “EOF” BECOMES’A 1, INDICATING THE END OF THE 

RECORD, MONITOR “SETT! THLEBOUN" UNTIL IT BECOMES A 1. 
E THe TIME FROM "EOF" UNTIL “SETTLEDOWN” IS “READ 
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9.8 GAP CONSISTENCY 
Bede St fore Rll th matt Wel at LEN TS le 
SOPEIEY 1S OhclPtt BAER UE ar EMT ceo 


ALL _O DEPENDING ON HOW THEY. WERE 
WRITTEN. 


PROCEDURE TO MEASURE TIME: 


ERAN A Lae dare a 


ee TeIsiNe IErERENT BUENE STD GENERATE Sue SNTERRECORD GAPS. 
p. tne thee Bt UND 70 BOTS 
é. INITIAL I BvTE Ree RECORD COUNTER AND CURRENT MEMORY ADDRESS 
D. ISSUE READ FUNCTION, 800 BPI, SET “GO”. 
E. WAIT FOR “CU READY" TO BECOME A 1, THEN REPEAT STEP C AND 
RESET "GO" TO CONTINUE. 
307 F. HONTTOR CURREN MEMORY ADDRESS TO DETERMINE WHEN 2ND BYTE IS 
379 G. THE TIME FROM WHEN “GO” IS RESET UNTIL THE 2ND BYTE IS INPUT 
380 WILL REFLECT THE SIZE OF THE GAP. 
381 H. STEPS E, F ARE REPEATED UNTIL ALL 8 GAPS ARE MEASURED. 
383 PROGRAM SEQUENCE FOR EACH GAP: 
38 GAP 1 WRITE FOLLOWED BY A WRITE (START/STOP). 
387 GAP 2 WRITE FOLLOWED BY A WRITE (START/STOP). 
383 GAP 3 READ FOLLOWED BY A WRITE (START/STOP). 
331 GAP 4 WRITE-BACKSPACE FOLLOWED BY A WRITE (START/STOP). 
393 GAP 5 SAME AS GAP 4 EXCEPT WRITE-BACKSPACE REPEATED 2 
304 TIMES. 
3% GAP 6 SAME AS GAP 4 EXCEPT WRITE-BACKSPACE REPEATED 3 
307 TIMES. 
399 GAP 7 SAME AS GAP 4 EXCEPT WRITE-BACKSPACE REPEATED 4 
400 TIMES. 
ue GAP 8 SAME AS GAP 4 EXCEPT WRITE-BACKSPACE REPEATED 5 
403 j TIMES. 
405 GAP LENGTHS SHOULD REFLECT THE FOLLOWING RELATIONSHIP: 


407 8>7>6)5>4)3, 3=2=1 (+0R- 5.0). 
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WRITE START 


AER TNS DELETE RE ELE 


TADYSAEPEARS WEN MOVING PORKARD FROM Bo. Tine SHOULD 
EQUAL “WRITE START” AS MEASURED I 


WRITE XIRG 


WRITE WITH AN ay: INTERRECORD GAP IS A 1s a Lens THAT CAUSES 
THE GENERATION OF _AN a SO Sot INCH CoP Hint Totbole 3_INCHS LONG 


XIRG™ SEQUENCE UNTIL 

A RE ITTE ERRORS. EACH SUCCESSIVE REWRITE WOULD 
ADD 3 INCHES TO THE INTERRECORD GAP UNTIL “GOOD” TAPE WAS REACHED. 
PROCEDURE TO MEASURE TIME: 


TAPE IS NOT AT BOT 
INITIALIZE BYTE RECORD COUNTER AND CURRENT MEMORY ADDRESS 
ISSUE WRITE My XIRG FUNCTION, 800 BPI, 


SET “GO”. 
MONTTOR ADDRESS REGISTER’ TO DETERMINE WHEN 
eNO BYTE IS BUT 
eo he FROM "GO" UNIT 2ND BYTE IS OUTPUT IS “WRITE WITH 


READ FROM BOT 


ie a cpg d an Te, Event that rats ¢ 


WASN’T- MET IT IS orn DESTREABLE T QO READ THE RE 
oT BOT 1S THE Tig, FRon WHEN A READ FUNCTICN IS ISSUED oD ONTI THE 


PROCEDURE TO MEASURE TIME: 


THE RECORD THAT WAS WRITTEN JUST OFF BOT DURING “WRITE 
START” (REFERENCE 9.10) IS USED. 


TAPE IS REWOUND TO BOT 
INITISAZE BYTE RECORD COUNTER AND CURRENT MEMORY ADDRESS 


GISTE 
ISSUE READ FUNCTION, 800 SPI, SET “GO”. 
MONITOR CURRENT MEMORY ADDRESS REGISTER TO DETERMINE WHEN 
2ND BYTE IS INPUT. 
1 Maas FROM "GO" UNTIL 2ND BYTE IS INPUT IS “READ FROM 
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461 
be 9.12 WRITE EOF. 
4 T ILE MARK IT 1S 
dee adr By thes BEFORE WRITING. 1 AS Ne Recoe 8 oer ct fT iS SIMILAR 
uee ELSE TERPS AG He SAF 
468 EP HILY LARGER THAN ” 
470 PROCEDURE TO MEASURE TIME: 
4 A. TAPE UNIT I REWOUND TO 
Ne 8. INT EIA TE CORD COUNTER AND CURRENT MEMORY ADDRESS REGISTER. 
474 C. ue WRITE FUNCTION. BPI, SET "GO". 
475 b. WAIT FOR ” READY Pat oe ot 
476 > ISSUE WRITE EOF TION, 800 BPI, SET ” 
477 F. WAIT FOR "CU READY” TO BECOME 
478 G TIME FROM "GO" UNTIE cor ¥" IS “WRITE EOF”. 
480 9.13 EOR TO EOF SPACE TIME 
yge EOR 10 EOF SPACE TIME IS THE TINE NEEDED TO MOVE TAPE FROM THE 
483 END A RECORD TO AN END OF FI MARK URITTEN AFTER IT THE 
ugh TURNS OUT TO BE A TEST OF WRITE 
4gS POLARITIES. IF THE TIME PRINTED IS EQUAL TO ZERO IT IS AN INDICA- 
486 TION THAT THE EOF WAS NOT FOUND WHEN "CU READY” BECAME A 1. 
488 THIS COULD INDICATE ONE OR MORE OF THE FOLLOWING PROBLEMS: 
490 1. ERASE HEAD POLARITY RE 
491 : ERASE HEAD NOT SUFFICIENT TO FULLY SATURATE TAPE. 
492 ONE OR- MORE OF WRITE HEAD TRACKS POLARIT 
493 4 ONE OR MORE SENSITIVE READ AMPLIFIERS. 
494 S. WRITE EOF FUNCTION DION’T REALLY WRI 
495 OTHERWISE “EOR TO EOF SPACE TIME™ SHOULD SE TentcY LARGER 
49 THAN “WRITE EOF”. 
498 PROCEDURE TO MEASURE TIME: 
500 A. RECORD AND EOF WAS PREVIOUSLY WRITTEN FROM BOT FOR “WRITE 
S01 EOF” (REFERENCE 9.12). 
S02 8. TAPE IS REWOUND TO BOT. 
503 C: REWRITE RECORD OVER PREVIOUSLY WRITTEN RECORD 
504 DB: BACKSPACE OVER RECORD JUS 
Sos E. SET BYTE RECORD COUNTER T9 SPACE 2 RECORDS 
506 F. ISSUE SPACE F " 
507 G. .WAIT FOR BYTE RECORD UNTER TO INDICATE THAT ist REC CORD 
508 HAS BEEN SPACED OVER THEN MONITOR “CU READY UNTIL IT BECOMES 
509 Al. AFTER “CU READY" CHECK 10, SEE IF "EOF" IS : l 
510 IN STATUS REGISTER. IF “EOF” NOT SET THEN ZERO TIME COUNTER. 


NS 
H. The cof FROM Bye ese COUNTER oa UNTIL “CU READY" IS “EOR 


OF SPACE T 








covestesteriesiesy 


mg 


forate 
4+ iotue- 


iH 
“I 


st ttt 





ats 
pa 


o-oo <9 -- oo 
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9.14 


9.16 





SPACE SHUTDOWN 
SPACE SHUTDOWN IS THE AMOUNT OF TIME NECESSARY TO 

CONTINUE MOVING TAPE AFTER A RECORD IS SPACED OVER IN THE 
FORWARD DIRECTION FOR THE SAME REASONS AS “READ SHUTDOWN” . 
PROCEDURE TO MEASURE TIME: . 

a. SPACE FORWARD FUNCTION USED TO TIME “EOR TO EOF SPACE TIME” 
8. AFTER “EOF BECOMES A 1, INDICATING THE END OF THE 


RECORD (EOF), MONITOR “SETTLEDOWN” UNTIL IT BECONES Al. 
THE TINE FROM "EOF" UNTIL “SETTLEDOWN” IS "SPACE 








ONE INCH DATA TIME 


ONE INCH OF DATA, 800 BPI IS WRITTEN AND TIMED 
TO DETERMINE IF BATA IS TRANSFERRED AT PROPER RATE. 


PROCEDURE TO MEASURE TIME: 
A. INITIALIZE BYTE RECORD COUNTER AND CURRENT MEMORY ADDRESS. 
B. ISSUE WRITE FUNCTION, 800 BPI, SET “GO”. 


C. WAIT FOR CURRENT MEMORY ADDRESS REGISTER TO INDICATE 2ND 
Bre Te CreyT AND THEN MONITOR BYTE RECORD COUNTER UNTIL 
















D. TIME FROM OND BYTE OUTPUT UNTIL BYTE RECORD COUNTER = 0 
IS “ONE INCH DATA TIME” 


TAPE SPEED TEST (FORWARD ONLY) 


QNE INCH OF ee 1650 Byte? IS READ FROM A SKEK TAPE IN 
THE FORWARD DIRECTION TO ASSURE TAPE SPEED. 








A. ASSURE OPERATOR MOUNTS SKEW TAPE 

B. ISSUE READ FUNCTION, 800 BPI, SET “GO”. 
C 

0 






AWAIT 2ND BYTE TRANSFER. 
TIME FROM 2ND BYTE UNTIL LAST BYTE IS ONE INCH OF TAPE 
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= 
w 


O~ mwmWwt 


orm WwtwW @-yoO Oe er 


— 
uw 


Ow~ lrWwt 


_ END OF TAPE _(EOT) 
RECORD LENGTH ERROR (RLE) 


Oem Wweut OID Wre-r- boo 


Mmrwarg 
->-0-e-(9 
tiwre--Ow 
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STATUS AND COMMAND REGISTER BIT ASSIGNMENTS (TMA-11) 
COMMAND REGISTER 





ERROR 











DEN 8 00 = 200 BPI 7 Lan 10 = 800 SPI 

DEN Ol. = SS&6 BPI 7 TRACK 1: = 800 BPI 

POWER CLEAR 

PARITY 02000 # 1 = EVEN 

UNIT SEL. BIT 2 

UNIT SEL. BIT 1 

UNIT SEL. BIT O 

CONTROL UNIT READY 

INTE T ENABLE 

eee aE 

BORE oN IT : O00 = OFF LINE 100 = SPACE 
001 = READ 101 = SPACE 

FUNCTION BIT 1 O10 = WRITE 110 = WRITE xI 

te BIT O Oll = WRITE EOF 111 = REWIND 





STATUS REGISTER 
ILLEGAL COMMAND (ILC) 
END OF FILE (EOF) 
_ CYCLICAL REDUNDANCY ERROR (CRE) 
PARITY ERROR (PRE): 


BUS GRANT LATE (86L) 








BAD TAPE ERROR (BTE) 

NON EXISTENT rL, (NXM) 
SELECT REMOTE (SELR) 
BEGINNING OF TAPE (BOT) 

7 CHANNEL (7CH) 

SETTLE DOWN (SDWN) 

WRITE LOCK (WRL) 


3 a STATUS (RWS) 
ee READY (TUR) 










preg ernenmeereninennnnmnnmeetiisencnnntantescmasiennnnseenneenennn 
B02 
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814 «TITLE MAINDEC-11-D2TS TSO3 DRIVE FUNCTION TIMER 
pis ; COPY IGHT: tC) 1978 BIGITAL EQUIPHENT CORP., NAYNARG. MASS. 01754 
bic :LOAD ADDRESS 200, PRESS START 
613 001000 STACK=1000 
620 O05670 BLENTH=3000. 

621 -ENABL ABS 

622 oo0000 .=0 

3 ; TRAP CATCHER FROM O TO 1000 

000200 "=S00 

BS 000200 300167 o00es2 IMP START . 

ES? oo1000 172520 nrg: 17590 

E53 Guidos i7se52 MTC: 172522 

S23 OO1004 172524 BC: 172524 

630 001008 172526 CA: 172526 

$31 001010 172530. NTO: 172530 

632 O0010le 1726532. HIRD: © 17e53e 

p33 SOIOIY 17787 ot: 1? 

$34 901016 1775 KS: 177560 

"35 001026 177562 TKB: = 

es Opin i77see TPe:  1o78ee 

Bsa G10 doase4 MTV: 

633 001030 172520 REGS: 172520 

640 001032 177776 CC: 177776 

641 001034 000000. Rid: 0 

642 001036 ‘900000 Ril: 9 

643 001040 00000 Rie: 0 

644 001042 000000 Riz: 0 

645 801044 000000 TSORV: 0 

646 00104 900000 Tit: 9 

647 001050 909000 TI 0 

645 001952 000000 TE 0 

é4$ 001054 900000 SP 0 
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£50 001000 | START: MOV : anes “6 ; INITIAL TEE STARK 


te ee dae ; nov afsoe Beat ese howe 


“rat pee SPRINT TITLE 
4 rSaal. ;REQUEST UNIBUS ADDRESS 
10 anes, ¥S 


#6, % 
#12 
135505 MOV #172300, ‘5 


700 7 7o6s 


sB888888 
=e 


_ 
~ 
f2 $9 b 2 Be 


b— b= b= b= b= p 6+ B+ 9 = § =~ 0+ & < § = ph = ph -o HP 


+444 4444 


rm 


CeCe RIOReS 


ae 
x 


ST SPEED TESTS ONLY 
EAN SPEED Test FLAG 


ENTRY 
LIMIT 


eNnEHoFLSESZEPSS 
oo 
omm 


o 
3 
= 
® 


o 
~J 
~ 


aon 
EEG 


e 


ONSE 
F SHOULD DO SPEED TEST 
IF NOT: BR 


; REQUEST SKEW TAPE MOUNT 


BIGGS 
S8= 
aig 


Z 


i557 UPPER UPPER 
tAGAIT SKE SKEW TAPE MOUNT 


arte 
gS ERE 
Bale 


SSERRSER 
: 


SELECT UNIT O 
SEE IF O As THERE 
T 0 IN AVAILABLE TABLE 


4 
{SELECT UNIT 1 
; SEE iP 1 IS THERE 


8 
ENT in AVAILABLE TABLE 
HEE IF aM UNITS AVAILABLE 


a 


Bow 
4 

se 

88 


% 
aS 


;PRINT NO UNITS 
;RETRY UNIT SELECTION 
RESET pRives 


: DONE ALL DRIVES” 


1 
1 
001 
001 
001 
001 
001 
001 
pet 

1 
001 
001 
001 
001 
001 
001 
001 
001 
001 
pat 

1 
00! 
001 
001 
001 
001 
001 
Bot 

1 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
et 

1 
001 
1 
1 
1 
1 


BTSREDS FRE 


she 


REGS SSS GRRL 
NN 


88 
es ES 


LEE 
er 


rearess 
or 
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oS ee ee 
rs ¢ 001 H : 
rate shies BR St HO 


a ee a ee cee ee ne ES 





rm a re 2 ee ere ns oes | es ee een 
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sPRINT HEADER 
sof ans MESAGE 

p sPRINT “FUNCTION” 
ang A, MESAGE 
%? TOP’ sPRINT “UNIT” 
FORIVE, DIGIT 
DIGIT 
#177770, 01GIT 
14 


a4 
O1GIT aTPB sPRINT DRIVE “NUMBER” 
20H SDRV *DONE ALL DRIVES? 


;NO 
aL ST {5 ;STORE ONES IN WRITE BUFFER 
er 


SAGE 

47.7 sPRINT RANGE HEADER 

‘a i EE IF , SPEED TESTS ONLY 
Til -. ... $ELSE DO SPEED TEST 


P 94 


UMUINUGINUNIUMNOIN EE EEE EEE 
ee 
[=] 


Bost wOES 


BESHOv Sn 


An 
00 
nf 
it 
00 
00 
00 
00 
An 
ny 
00 
00 
00 
00 
00 
00 
00 


TT) 
aH 
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731 TIME WRITE FROM BOT DELAY, AND WRITE SHUTDOWN 
Tl: Nov INITIALIZE TIME BUFFERS 
TIA: i 


8888 
-o-— 
fury 
228 


; SELECT DRIVE 
;800 BPI, WRITE, GO 


T 
T1B: MP sHBUF +2, 008 : Is 2ND WORD OUTPUT? 
x TIMER °NO, COUNT TIME 
TIC: TINE, (00+ ;SAVE “WRITE FROM BOT DELAY” TIME 
;SEE IF WORD COUNT DONE 
BNE 4 IF NOT: BR 
T1D: #10, aNTS "HAS SETTLEDOWN SET? 
Is °NO, COUNT TIME 
TIE: sSAVE “WRITE SHUTDOWN” TIME 
“7 :DONE ALL DRIVES 


sNO 
; TERMINATE TIMES 
s TERMINATE TIMES 


ae 


A= 
233 


oo 


bo 


Rass coURRRC ROTTER 
eB Y9 


: 


m5 


BSAA 


;PRINT “WRITE FROM BOT DELAY” TIMES 
sPRINT RANGE 


8 
3 


;PRINT “WRITE SHUTDOWN” TIMES 
sPRINT RANGE 


732 
733 
r 

735 
736 
re 
740 
fue 
743 
744 
745 
746 
747 
ne 
750 
751 
7Se 
753 
754 
755 
756 
757 
758 
739 
760 
fs 
764 
765 


BSSSSS S88 SS88s8SSsessssssasess 


dod Ted vs aes SSE 
i 
ase 


Sata 
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; TIME WRITE START AND SETTLEDOWN DELAY 


T2: ISR %7,, RSFORV sRESET DRIVE SELECTION 
V aTAl, % 
MOV #TM2. %1 2 
Tea: JSR %7 WRINT 
176766 MOV FDRIVE, aMTC ;SELECT DRIVE 


176760 Q #400 
176752 T2B: Khe SUBUF +2, C0 :IS 2ND WORD OUTPUT 
15 TIMER !NO, COUNT TIME 
Teb 


HS #40005, INTC 3800 BPI, WRITE, GO 








TSEA 
766 
re8 
770 
a 
773 
774 } 
re 
ore BosoNe { 
779 002044 016720 004340 Tec: MOV TIME, (0)+ ;SAVE “WRITE START” TIME 
780 ? 004334 CLR TIME 
A Sete ibis 176724 TST ¢ 
784 el a a a0, aNTS WAIT FOR SETTLEDOWN TO SET 
785 oeenee ieee 176702 T20: BBR IMTS ; 
786 002076 103403 BCS 2E WAIT FOR TU READY 
787 002106 004 004262 ISR %7 TIMER 
789 Bostbe thovze 004276 T2E: MOV TIME, (1)4 sSAVE “SETTLEDOWN” TIME 
730 Qo2112 004767 o04000 ISR %7  CHGDRV 
7931 O0e11 eeay B 
ra Geis tie ire my kitts TENGE HRS 
734 002130 OiE767 oi76e7 o0s3s2 NOV 6 anStS MesAce | 
oa pastas Boze? 412 ORR ey tyeTIN PRINT “WRITE START” TIMES 
797 002146 012767 igtag’ 005334 MOV #RMSG3, : 
798 002154 004767 10 JSR %7, TOP 
799 OO2i60 012767 007655 005322 MOV  #MSGB, MESAGE 
goo 002166 2700 436 MOV : 
1 1 4454 ;PRINT “SETTLEDOWN” TIMES 
802 002176 012767 011115 cOS304 
803 002204 7? 005160 








MS | aed 


DZTSEA. 
804 


Sse 


DOwwwowonowadan 
bb 0-2 FF ho bh hs Be pe 
OO IMU CUO 


SER PSRSS 


8 


PEPE SSO EEA Seiya 


on 


eee a 
eG 


S 
oO 


2° 
io 
y 
BBE 
HY 


ae 


ie 


A 


Saeee 
aes 
: 


8 
g 


Se 


012700 
004767 


ee ee 


176542 


00S064 
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aS pentane cues OTB 


ENCE FROM MEH OLD IS 
RASE HEAD DIS 
aa J “2, TRR 4 START REWIND 
JsR: x7? ‘DONE ALL DRIVES? 
T3A: RR, 1 WATREW 12 DRIVE AT BOT? 
JSR %7' CHGDRV ‘DONE ALL DRIVES 
BR T3A sNO 
T38: MOV #-3, IBC 3 BYTE REC 
MOV #WBUF . aCA ‘INITIALIZE CURRENT ADDRESS 
MOV FORIVE. anTC “SELECT DRIVE 
BIS 840005, anTC *BOOBPI, WRITE, GO 
TSTB ant c= 
BPL AWAIT CUR 
ISR 12 CHGDRV ‘DONE ALL DRIVES 
BR 738 :NO 


;NOW READ OVER PARTIAL RECORD 
MOV #TM1.%0 
MOV #-2, BC 


T3D: / 
MOV.  sWBUF,aCA 
MOV’: FDRIVE,aMTC ;SELECT DRIVE 
BI #40003; aMTC :BOORR I. AD, GO 
L TIM 
T3E: ‘TST aac . 3WAIT ar NEXT WORD IN 
BEQ 13 >HAVE IT 
ISR x 2, TIMER , =NO, COUNT TIME 
T3F: MOV TIME, (0)+ ; SAVE CWRITE TO ERASE HEAD TIME™ 
Be ant ay 
ISR x7 ,CHGDRV DONE ALL DRIVES 
MOV #-1,(0)4+ : TERMINATE TIMES 
HOV srt? RESAGE 
JSR %7, TYPTIM sPRINT “WRITE TO ERASE HEAD TIMES” 
MOV #RMSGS , ME 
JSR . 4 OP 
T3G: JSR %7) STRREW START REWIND 
SR x2 CHGDRV ; DONE ALL DRIVES 
T3H: JSR eae DRIVE AT T BOT 
SR 2 CHGDRV :DONE ALL DRIVES 
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NE WRITE N NONSTOP GAP, BACKSPACE SHUTDOWN AND READ SHUTDOWN 
E RE COR be Eoeb ria WITH RECORD NONSTOP 


BACKSBACE-REA -WRITE 
spot ep BY WRITE-BACKSPACE-WRI TE 


ISR artis 
noy Tid % 
MOV ’ 
CLR 
JSR ? WRINT 
176270 MOV s TRACK AND DRIVE NUMBERS 
176262 BIS 800 BPI, WRITE, GO 
TSTB MTC 
L ;WAIT FOR CU READY 
;HAVE FIRST RECORD WRITTEN, GO NONSTOP 
%.7 , WRINT 
mt ;G0 
011404 THA: BUF +2, OCA 515 2ND WORD OUTPUT? 
003614 is 47 , TIMER *NO, COUNT TIME 
003630 : TIME, (0)+ ;SAVE “WRITE NONSTOP GAP” TIME 
003624 CLR TIME 
176212 ante 
176202 ants 


; INITIALIZE TIME BUFFERS 


;WAIT FOR CU READY 
;WAIT FOR TU READY 
apne Agta ; 
FORIVE. INTC ;DRIVE SELECT 
40007, aM 800 BPI, WRITE EOF, GO 


;WAIT FOR CU READY 
;BACKSPACE 1 RECORD 


#13, aMTC ;SPACE REVERSE, GO 
#40000, aMTS ;SEE IF EOF 

T4BA ;IF NOT: BR 
#10,aMTS ;HAS SETTLEDOWN SET? 
T4D 7¥ 


001003 NE : 
004767 47. TIMER "NO, COUNT TIME 
000771 BR Tue 


ants 
103375 -4 sWAIT FOR TU READY 
016721 - TIME, (1)+ *SAVE "BACKSPACE SHUTDOWN” TIME 
004767 %7 WRINT 
005067 O0346e2 TIME 


86 

70 
87e 
6 

74 
B 
878 
879 
880 
881 
882 
883 
884 
88S 
886 
887 
888 
889 
890 
891 
892 
893 
B94 
895 
896 
897 
898 
899 
300 
901 
902 
903 
904 
905 
906 
907 
308 
909 
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002726 003244 176046 Vv ; SELECT DRIVE 
734 777 OY 17pO8 ;800 BPI, READ, GO 
cas 17 TYDA: 8 
2 ;AWAIT EOF 
Obs 777 000010 176020 TYE: #10, aHTS ;HAS SETTLEDOWN SET? 


“47 , TIMER NO, COUNT TIME 
Tue 


5 
-. THF: ants 
4 ;WAIT FOR TU READY 
TIME, (2)+ ;SAVE “READ SHUTDOWN” TIME 
4? ,CHGORV 
; TERMINATE T 
: TERMINAT tinge 
s TERMINATE TIMES 


% 


002766 


O00000 0O0WW mn 


bb 6 b= ph pe B= pp he 
jwrue~ 


WONIWUIL 


SueoeeeS 


at ate nt ns ee op oe ot gt BB 
SVE LUT oUR LUE LOE 


;PRINT "BACKSPACE SHUTDOWN” TIMES 


% 
#M5G10, MESAGE 
#7M3, 40 

%7, TYPTIM sPRINT "READ SHUTDOWN” TIMES 


#RMt 
TRE 


' sAQWAIT BOT 
;CHANGE DRIVE 


;SET UP FOR WRITE 
;SET ORIVE NUMBER 
;SET 800 BPI, WRITE, GO 


SAWAIT CUR 


%.7 , WRINT SET UP FOR NEXT WRITE 
amtc SET GO 

ante 

4 sAWAIT CUR 

47 , WRINT :SET UP FOR NEXT WRITE 
ante SET GO 

aMTC 

: sAWAIT CUR 

%7 ,CHGDRV ‘CHANGE DRIVE 
THFC 


ainialataialainataintniatatate- ata 


S 


920 
921 
S22 
923 
924 
3 
928 
s 
= 
935 
936 
937 
938 
939 
940 
941 
942 
343 
S44 
S45 
946 
947 
348 
949 
950 
$51 
952 
953 
9s4 
9SS 
956 
957 
958 
359 
960 
961 
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age 
363 ;WRITE RECORDS TO BE USED IN GAP TEST 
TG: JSR 

are oases big Nets pp3006 175536 MOV FORTE aMTcC ;SELECT DRIVE 

? 040005 175530 BIS #40005, INTC 800 BPI, WRITE, GO 

968 ee TSTB = AMTC 

969 ppssee 100375 BPL -4 ;WAIT FOR CU READY 

970 053260 004767 002754 JSR ¥47 ,WRINT 
971 4 005277 175512 INC ante ;WRITE NEXT 

872 003270 105777 175506 TSTB ane . 

973 003074 i BPL ;WAIT FOR CU READY 

974 003276 O1 177777 175500 MOV 

875 003304 016777 O0c&66 175470 MOV i-1 380 aMTC ;SELECT DRIVE 

876 003312 052777 040013 175462 BIS - #40013, aMTC :800 BPI, BACKSPACE, GO 
977 003320 105777 175456 TSTB = aMTC 
§78 003324 100375 BPL 4 ;WAIT FOR CU READY 

979 767 002706 ISR 4? 

980 003332 016777 002640 175442 MOV FDRIVE,aMTC 

981 2777 O4000S 175434 BIS #40005; aMTC ;800 BPI, WRITE, GO 

82 003346 105777 175430 STB ante 

984 003354 012767 177777 1754S MOV #-1,R11 s INDICATES BACK 3 COMPLETE 
98s 12767 177777 175450 MOV #-1)R1e s INDICATES BACK 4 COMPLETE 
985 003370 012767 177777 175444 MOV #-1;R13 : INDICATES BACK S COMPLETE 
987 012767 177776 175430 MOV #-2°R10 *FIRST SEQUENCE BACK 2 TIMES | 
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SEA 
988 ;NOW WRITE, BACKSPACE, WRITE, BACKSPACE, WRITE 
323 >GAP SHOULD GET LARGER 
3S 57 MULWRT: JSR %7 ,WRINT 

110 1 i ante ;G0 NONSTOP 

14 1 l S ant 
se mre (ee y masa: Ei See FREE Reco 
ze was fee or em em a, 
$93 poawes c6777 I7saae ae, See’ a 
999 003450 1 BPL -4 ;WAIT FOR BACKSPACE DONE 
1000 003452 004767 oc02sb2 ISR 47 , WRINT : 
1001 003456 042777 OO0016 175316 BIC #16 arc ince ok 
4 .* 
1093 peate3 Ones 55 l Flee 5,9 ’ , 
1008 003476 100375 ‘ BPL ait sHAIT FOR WRITE DONE ts 
1ooe oases ppesee _— ENE MUL BAK ?NO BACK WRITE AGAIN 
l 005267 175324 INC Ril *DONE 3 BACKSPACE SEQUENCES? 
1008 le O01 BNE MUL 1 : YES 
1009 1% 012767 177775 175312 MOV #-3,R10 
1010 BR MULWRT 
1011 0035204 O0S2&7 175310 MUL1: INC Rle sDONE 4 BACKSPACE SEQUENCES? 
Ole 003530 901004 BNE MUL2 > YES 
1013 003532 012767 177774 175274 MOV #-45, R10 
1014 003540 000721 De MULWRT 
1015 O03542 O00S267 175274 MUL2: INC Ri3 sDONE 5 BACKSPACE SEQUENCES? 
1016 003546 001004 BNE MUL3 ? : YES 
1017 003550 012767 177773 175256 MOV #-5, RIO 
1018 003556 000712 2s MULWRT 
1019 003560 006077 175214 MUL3: ROR ants 
1020 903564 193375 BCC 4 ;WAIT FOR TU READY 
1021 003566 004767 oo2s04 ISR 47, STRREW START REWIND 
1922 003572 004767 O0e320 JSR %7 CHGDRV 
1023 003576 O00615 BR T4é 





ee ee eee -_ 
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:NOW READ_NONSTOP 
rR CUMULATE GAP TIMES ON READ 
Tie BCCUMULATED TIMES AT Fy or ms READ £0 
(G 
abd b seute GAPS ae T INCREASINGLY LONGER 
175240 CLR 


TS: 


yA 
sSELECT DRIVE 
#40003; aMTC :800 BPI, READ, GO 
8.,RL0 :COUNT 8° GAPS 


8- 

aMTc 

7 s;WAIT FOR CU READY 
%7, WRINT | 


TIME 
aMTC :GO NONSTOP 
sHEUF +2, 308 -IS 2ND WORD OUTPUT 


YES 
NO, COUNT TIME 


:SAVE GAP TIME 
: TERMINATE JUST IN CASE AT END 
:STEP GAP POINT 

i DONE ALL 8 GA INDE 


ae 


0-- b~ b+ b-- b-* B+ 2 8 Oo O-- 0-< B+ 6+ B+ 6 - §--« 6-0 p< B-— 6 po pe p< 
oO = 
EPPowes 
CD 


BARES 22 EEE? 


;WAIT_ FOR TU READY 
‘ START REWIND 
375074 AOD :+2 TO DRIVE TIME POINTER 
Ar, ERY 


aR 
004134 #’ 1, MSGLIA+E 
003516 V #MSG11, MESAGE 
oe SR %7_.7 
003504 ) anGLiA, MESAGE 

pry sPRINT “GAP 1” 
003462 aitsG1 1A, , MESAGE 
% FYPTIN tn sPRINT “GAP 2” 

MSOLIASE 

003440 attSG118, , MESAGE 


a a ag 


oo 
~> 
cc 


:PRINT “GAP 3” 
003416 MOV anScliA. MESAGE 
#74. “0 
e “? Tera sPRINT “GAP 4" 
Ole MSOLIASE 
: 003374 wnSG11A, MESAGE 
3 TMS, “0° 
7. TYPTIM sPRINT “GAP S" - 


ahaa 


a 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
i 
1 
1 
1 
1 
1 
, 
i 
1 
i 
1 
i 
i 


oo 
“SI 
wo 





MAINDEC-41-DZTSE-A-D0  TSO3 ORIVE FUNCTION TIMER MACY11 27(732) i0-SEP-76 16:11 PAGE 28 


OZTSER.P11 


1080 003770 “MSGLIA+6 


ade 0033Se 


2 
z 


ESERIES SE IRRES 


Pei rrry 


CUTUTU 0 9 8 0 9 9 
ite bt at tt ait ate} 


003330 


003306 


174542 


174450 


MSGLIASE 
#MSG1 
#TN7 
%7, TYPTIM 
SOLAS 


aTM8, % 
%7, TYPTIM 
47, STIS 


;TIME WRITE START NOT AT BOT 


Té: MOV #TM1,%0 
TEA: 


aTMe: x1 
47 ,WRINT 
FDRIVE, aMTC 
anc 

ants 

#40005, INTC 
#40, ants 
#10000, aMTC 


FDRIVE, aMTC 
%7 WRINT 
ants 


4 
TIME 
FORIVE, aMTC 


+ 
1A, MESAGE 


M | 
a 


;PRINT “GAP 6” 
;PRINT “GAP 7” 


;PRINT. “GAP 8” 


;SELECT DRIVE 


wart FOR TU READY 
3800 BPI, WRITE, GO 


;WAIT FOR BOT TO CLEAR 
;PONER CLEAR 


sWAIT FOR TU READY 
sSELECT DRIVE 


nO | | 

174442 wHO00S,3NTC ;800_BPI, WRITE, GO 
174440 TER: © CNP BBUF ¥2,0CA = 15ND WORD OUTPUT? 
;NO, COUNT TIME 


;WAIT FOR TU READY 
;SAVE “WRITE START” TIME 


: ;SELECT DRIVE: 

#40015' aMTC :B800 BPI, WRITE XIRG, GO 

BWBUF+2,2CA . 31S 2ND WORD OUTPUT 

TEE sigs 

X 2 ,TIMER =NO COUNT TIME 

ants x 

: TIME, <1)+ 

? OO0l626 %7, STRREW 


00476 
oo4767 %7 , CHGDRV 
ADObE4 TbA 


;WAIT FOR TU READY 
;SAVE “WRITE XIRG" TIME 


1 
1 
1 
1 
i 
1 
1 
1 
by 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
4 
1 
bt 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
i 
i 


Ob tat tetas tae tt wth tet ewer eeL an Met tt eteh tris t ott pt atte of 
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; TERMINATE TIMES 
. TERMINATE TIMES 


1 TML, & 
OO4SO0 002146 JSR , ;TYPE “WRITE START” TIME 
eae 
1 


0o4S42 


0-2 > & +0 B- 2 p 


; TYPE “WRITE XIRG” TIME 


TOF: 
;WAIT FOR ALL DRIVES AT BOT. 
;NOW TIME “READ FROM BOT DELAY 
17: #7M1,%0 
TA: T INE 
. JSR ? WRINT 
nee ASE ERLE 
174170 178: ¢ rae aca 2AD WORD INPUT? 
BL T7C $15 2ND 
a TIMER NO COUNT TIME 
TIME, (0)4 ;SAVE “READ FROM BOT” TIME 
anc 


4 ;WAIT FOR CU READY. 
AN etal :DONE ALL DRIVES? 


ants 
eae ; TERMINATE TIMES 
&13. ri 
wnt nis fesac sPRINT “READ FROM BOT” TIME 
anisG10, MESAGE 
“7; STIS 
; TIME “LAST CHARACTER INPUT TO CU READY” 


T8: arm 0 
TBA: 


it a ante ; SELECT DRIVE 
wi, aMTc . 3800 BPI, READ, Go 


;WAIT FOR LAST WORD IN 
1S CU READY? 


rY 
3NO, COUNT TIME 


BSBVRREGVEBIa ed JIN SSS VER LO SLe ITA LOWN BaF HEoMHGLOIS | 


1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
i 
1 
1 
1 
1 
i 
1 
i 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
bf 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 


0 b= 0 = b= Bs 00 bbw Bn Be Ban Pn ban B22 2 2 b= b= B22 2 + 2 B22 00 Be b= b= Pn 2 2 2 bane bo B02 a0 be 2 B22 0 b-0 b-0 b= ho 


w 
o- 





a 
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ne 
4-0 
in 
yD 
pA A 


10 .o4 ;WAIT FOR TU READY 
Beces gui Eni; iABlgh ST MM To cu sor” THe 
767 001106 J _ 47° CHGDRV SANYMORE DRIVES? 
74 TSA ry 
1 177777 - : TERMINATE TIMES 
b0%767 01314 TSD: 3 
773 


Oo 001070 I3R - R2,CHGORV 


TIME “WRITE EOF 

WRITE A 3 BYTE RECORD FROM BOT FOLLOWED BY AN EOF. 
9: MOV #TM1,%0 

SA: a TIME 


0 0 0 9 bp 
0 00 = bp 
BUPA Lote 


a3 
meee: 


fu 
Oo 
te 


T 
T 


;WRITE 3 BYTES 


M M aay sSELECT DRIV 
ats 84 TCE $355 Spr ARTE, Go 
ite aMTc 


Ss 


;WAIT FOR TU READY 


15 Ws“ 
3NO, COUNT TIME 
;SAVE “WRITE EOF" TIME 
ANYMORE DRIVES? 
:TERMINATE TIMES 


BIC 


a 


STRNBES PRR PAE 
er 


a 


Rite 


+= 
tt, 


1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


SE ects ein cho aaNet eins 


Sia 
Se 
8 


;PRINT “WRITE EOF” TIMES 


me 
o 
NNN 


e 
i 


2 
g 


i 
or 
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DZTSER.P1l 


See 


3 


Se 


8 
oh 


eS a 


. 


a 
ae 
as 
005356 
A] 
a 
d 
ea 
00S42e 
ae 
eS 
ae 
O0S46e 
: 


SHaReERS 


8 
g 


TSO3 ORIVE FUNCTION TIMER 


vie 


+ 
T10: 


T1OA: 


MACY11 27(732) 


v OF SPACE Mt ™ 


sounmyaameagenas 


S 


BER ees 


sana 


ae 


+ 
w 
— 
ow 


S BgReess 


8 


TIME, (2)+ 
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SHUTDOWN" AND. “ONE INCH DATA TIME”. 


ne | R OnE EV TOuSLY WRITTEN 
TIL is’ REACHED 


;3 BYTE RECORD 
;SELECT DRIVE 


SPACE’ FORKARD & RECORDS 


;SPACE FORWARD, GO 


;WAIT FOR 1ST RECORD TO BE SPACED OVER 
1 EOF SET? 


s 
iT CU READY 
, COUNT TIME 


rae , 


Oe SOR TOT TO EOF SPACE TIME" 


it SETTLEDOWN SET? 
*NO, COUNT TIME 


ieee “SPACE SHUTDOWN” TIME 
E IF Os 


NOT: 
1 INCH "bata 


See 


BPI, WRITE, GO 
2ND BYTE OUTPUT 


S IS LAST BYTE OUT 
NO, COUNT TIME 


;SAVE “ONE INCH DATA TIME” 
4%? , STRREW : REWIND 
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47 ,CHGORV sANYMORE DRIVES? 
‘TERMINATE TIMES 


P~ == 9 9 po pe 


Soe SRR EGR See aR SOR 


;PRINT “EOR TO EOF SPACE TIME” 
;PRINT "SPACE SHUTDOWN” TIME 


SPRINT “ONE INCH DATA TIME" 


ae 


;G0 TO END OF TIMING 
;SPECIAL TAPE SPEED TEST USING 800 BP 


Re FRRPURLESD BOHEME a edt fas SUP. 


WWIII) IG) 
0 2 Ob 0 he 
WOnrCUCWIhH 


arias 
32 Ble faite 1 INCH OF DATA 
: 1s ADRESS ano oo 


ia "IF LAST BYTE 


GuNT TINE 
2 TAPE SPEED TIME 
DRIVER? 
TES nas TIMER 
;PRINT “TAPE SPEED FWD” 


;PRINT RANGE 
;PRINT “END OF TIMING” 


HOE OS ean cine 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


RESEASRETRM REE SOON EES 








MAINDEC-11-DZTSE-A-D 
DZTSEAR.P1l 


Boose aS 
; 


+ +0 -b— b— 0-6 = F< 6 B= 6 ~ 9 = 9 
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HO 
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;RESET OR{VE SELECTION TO LOWEST NUMBER 


RSFORV: ae 

RSF1: BT 
INC 
ROR 
ie 





4100000, CORVET 
CORVBT, DRIVES 


CORIVE 
CORVBT 


22, GTNINE 
47 





«START WITH DRIVE 0 

tPNTT TAL 2E PRE 2 

:MASK WITH SELCTED DRIVES . 
:41 TO DRIVE NUMBER 


;MOVE MASK BIT TO NEXT DRIVE 


;CHECK 9 TRACK 
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;SELECT NEXT DRIVE IN SEQUENCE 
;SKIP FIRST EXIT ADDRESS IF LAST DRIVE SELECTED 


CHGORV: TSTB aMTC 
BPL - ;AWAIT CUR 

3+1 TO DRIVE 

sMOVE MASK BIT TO NEXT DRIVE 


;RESET TO LOWEST DRIVE 
ize TO SKIP FIRST EXIT 


in K WITH pe a DRIVES 
FOR NEXT DRIVE 
‘CHECK 9 TRACK 


Ueilateelateiiaisiy 


LPR RED PRS 


So Gi Gs Sioa 


;CHECK FOR NINE TRACK DRIVES 
CORIVE , FORIVE 


Bite FORIVE HCLEGR ALL OT nek Bis mech 
‘TEST FOR 9 


Cr FDRIVE YES SET 9 TRACK BIT 


~_ 


; INITIALIZE BYTE COUNT AND CURRENT ADDRESS FOR WRITE 
WRINT: MOV #-BLENTH, aBC 
MOV WBUF , aCA 
RTS “7 
;STORE 1’S IN WRITE BUFFER 
ari8a: Rov 
» CMP faut +BLENTH#2, “0 
BNE 
RTS ag 
;START REWIND OPERATIONS 
STRREW: MOV FDRIVE, aMTC ;SELECT DRIVE 
STRW:  TSTB anc 
ints ;WAIT FOR CU READY 
BCC ;WAIT FOR TAPE UNIT READY 
172454 : S 7 aMTC :GO REWIND 


Te 
: st ;WAIT FOR’ CONTROL UNIT READY 


SSSIRREGROSLE GRRL ORO Be oR CS 


pespesy year a 
wre 


3 
2 


oVo 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 

a5 

I 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


ome ome ome 5 
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1415 | 
aig ;WAIT FOR REWIND TO FINISH 
141 6777 177634 172436 WATREW: MoV ne ,aMTC 
ty Sen Sosa OO Bee 
14el 006352 03¢777 OO004O 172420 BIT i, aMTs :IS BOT SET? 
1155 ppp see uate HALT MES on, NOT AT BOT AFTER REWIND 
14e4 006364 000207 RTS “7 
14 sKE P OUNT OF ELAPSED TIME 
tie? EXIT EVERY 100 USEC 
1429 O06366 005777 172420 TIMER: TST aMTRD 
1430 006372 100375 BPL 4 
1431 006374 005777 172412 TST aNTROD 
1432 006400 100775 BMI <4 | 
14 4 ? 900002 Inc TIME +1 TO 100 USEC COUNT 
Ly 4 % ‘ . 
1436 QOS ie OO 
=f 3 
1439 Bpea se 0 _TN1+20. 
1438 006436 Te: 0 
1439 006462 .=TM2+20. 
1440 006462 000000 ™3: 6 
1441 006506 2TM3+20. 
1442 006506 900000 ™: 6 
1443 006532 /=TM4+20. 
1444 006532 000000 ™s: 0 
1 S =TMS+20. 
1 006556 ™: 0 
144 006602 =TM6+20. 
1448 006602 000000 ™: 0 
1439 006626 grTh7+20. 


= 


-=TM8+20. 
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;PRINT TITLE OF TEST EXECUTED AND THE DRIVE TIMES 


TYPTIN: 2 %7, TOP ; PRINT TITLE 
TYPTO: (03+, VALUE GET TI 
ey , VALUE ‘FINISHED TIME BUFFER 


ADECPNT#2, DECPNT; INITIALIZE DECIMAL VALUE POINTER 
4 sINIT aie 


HINETIAL VALUE 

3+1 TO VALUE 

; SUBTRACT CONSTANT 

TASS POSITIVE VALUE 


a 
an BYGlY Count 


amnneceas:: 4 


we 


b-- b= 6 = & © b— P= =~ b= 6 = b= bb = b= bh be pp pe 


eo be 
£ES 
no 


TYPT 
#-1, DIGCNT ;CHECK FOR DECIMAL PLACE 
TyPts :NO 


533 


Ths ;PRINT DECIMAL POINT 
#2, DECPNT 342 TO DECIMAL VALUE POINTER 
$805 36 Agatn 


piett 31S DIGIT O 
ZERO, O1GIT ;SUPPRESS LEADING ZEROS 


#60, ZERO ;INITIALIZE ZERO AFTER SOME VALUE FOUND 
S60, 01GIT :CONVERT TO ANSCII 


‘ 


ue? 


4 
 BIGIT,aTPB ;PRINT 
% 


;CONTAINS ZERO OR SPACE 


Seiki 
TLS LVOFL 
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Bae 


OBSeRe 


Oe 0 bs Be 00 eb bo bs be Bo be 0 hs bo pe me Bo ho he ho ho 90 hh ho hh 
WOT UNIO 
O— b= & - > D-— b+ OH > 
ONWU £UITH-O 


PM AAA AAT ALR 


RRRiSR SC 
PATEROA SRLS 


eORDINoS 


a 


~ 
8 
N 


_ 


~ 
oO 


REE 5 
BIGASGH 


be 
oO 
~ 


pares 


pe 


INS 
~ 
N 
~— 
8 


Le 


oe 
oO 
— 
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171700 


171656 


171642 


171606 
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-1-lvlal-Set--tolel-tt-1-4-5-4-5t- ele lalalalalalelelelalalalalalaleileleiaiaielaleieleileleleie'allalsleiee 
sTTY ENTRY SUBROUTINE: 


‘THIS SUBROUTINE IS USED BY THE TEST ia DA 


ENTRY ROUTINE TO READ 
"AT THE TTY AND CHECK THEM FOR LE 

‘LIMITS. ALL RESPONSE MUST BE N OCTAL 
: (0-7) RUST FALL WITHIN THE LIMITS SET BY 
; THE CALL OUTINE. 

:IF AN 1S ILLEGAL OR OUTSIDE THE LIMITS 
A Ques ION MARK IS TYPED (?) AND THE RESPONSE 
:MA T 


ENTE 
sENTRIES MAY NOT EXCEED SIX (6) CHARACTERS AND 
;MAY BE TERMINATED AT LESS THAN SIZ BY TYPING A 


;CARRIAGE RETURN 
Peetrttttiittttitiiritielietiiriereliciesieretietrerceretengs, 


TTR: CLR te ;CLEAR FIRST CHARACTER FLAG 
TTRO: SR TTIN GO READ CHARACTER 
CMPB aels, TIB SEE IF CR 
Put ten 1 eer FIRCT CHARACTER 
BEQ TTRS : IF BR 
IMP TTR2 EL 60 LOAD VALUE 
TTRI: CMPB  #260,TIB IF CHAR IS LESS THAN O 
BLOS  TTRIA : iF NOT: 
INP TINER LSE GO TO ERROR 
TTRIA: CMPB #270,TIB :SEE IF CHAR IS GREATER THEN 7 
BHI TTRIB *IF NOT: BR 
IMP TINER “ELSE GO TO ERROR 
TTRIB: INC TEMP] :SET FIRST CHARACTER FLAG 
ROL %0 
CLC 
ROL %0 ;SHIFT 3 LEFT 
CLC 
ROL “0 
BI #177770, TIB ;STRIP ASCII 
SS sta ORO OE DONE 
BNE tro IF NOT: BR 
TTR2: CMP 40, %2 :SEE IF EXCEEDED MAXIMUM LIMIT 
BL OS TTR3 IF NOT: 
MP TINER ;ELSE GO TO ERROR 
TTR3: CMP %3, 40 SEE IF BEL OM MINIMUM LIMIT 
BL OS TTRY :IF NOT: 
MP TINER ELSE GO TO ERROR 
TTRY: MOV 2, (5) iL ORD VAL 
TTRS: RTS % EXIT 


NDEC 


nz 
Pr: 
—- Db 


1$58 


RA a ia Ha 


uw 
“J 
ba 


Ld od 


PREGKE Bla o asad 


<a 


wo 
o- b 
bas Re 


iste 


Boras 


-DZ2TSE-A-D 


eae 


se 
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ie 


200020 


171342 


000215 
171326 


000212 


000204 


171476 


171436 


171424 
000102 
000070 


000100 


171334 


171320 


;TTY ENTRY ERROR SUBROUTINE S#HxxeeREE 


TINER: | 
INER: HQ HUSGRE MESAGE RINT? 
sus a2t, (6) ;RESET SP TO START OF VALUE ROUTINE 


;READO VALUE ENT 
;TTY READ cunts eesesecteens 
TTIN: CLR aTKS 


CLR aTKS 
CLR TIB 
INC aTKS 

TTINL: TSTB TKS 

BPL TINI 

MOV ang, ,TIB 

TTIN2: S78 T 
BPL TIN2 
MOVB TIB, aTPB 
RTS 

; TELETYPE OUTPUT PACKAGE 

TOP: BICB CLEAR 
OVE SHESARE EOMK Save MESSAGE DELIMETER 

TOP1: CHP ate SAGE, EOMK HE CHARACTER THE 2ND DELIMETER 
OMB a ea iYES END AN @ INDICATING A CARRIAGE RETURN 
BEQ aps ee : YES ‘ 
TSTB aTps 
MOVB  @MESAGE,aTPB ;PRIN NT CHARACTER 

TOP2: INC NESAGE i¢ +2 To POINTER 


;CARRIAGE RETURN, LINE FEED 
TOP3: STB aTPS 
BPL 


74 
MOVB 8518, aTPS 
TSTB aTPS 
BPL “4 
MOVB #212, 3TPB 
BR TOP2’ 
EOMK: OQ 


NO3 
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DZTSEA.P1l 


;7@dGAPS SHOULD = 8>7>6>5)>4)3, 3=2=1 (+0R- §$.0)/; 


e os Ve Ae eee ee oe o 
& = te 
be ere ta a 
Biv Be Poo Bet Bee bia S 2 
ee er en ee ME er eee a rh ge 
pyee F Babe & Fog ¢ & # 
Gee ence ad 8k e 4 
aie Go Pet Oe ee Bet ee ee Ee Be 2 
zy fue} + ms 2 ~~ o a 3 me = s 
i gm 8 & & a. G g $° @ 
Ho? 2 PANDO NT oRe au nghengaenadenss See aug 
San Z x28 ie Zz aE ae Restases ff 


ma. 


zea eee cee? o on ea 
Se eae ea er 
ESE ES SEE Ss SSS SUNOS SSS cesses 


EEE EEE eee e RNIN NV VOW MER MON WnUE ER ee eae arith! 


Se Reet Ream Ree hee hee Bee Kane Leen Kame Teams Kans loamn Kamm treme een eae Re Tee ee re ee ee ee ee ee ee ee ee ee ee ne ee ee ne ne ee ee ee ee ee ee ee ree Fee ee Kee Kee Roe hae Dae band 






CONTINUE WHEN READY2’; 


oF Fore fr 


ites area 


¥ 

if 
ZaSdeooSES z z Sean ppoigeaaets eileten 
Tue erin: 
SiN Adu eaten ee ees Sa ee eS cE Mu nee wae | 


BEQSISGASSSGISSISISSISISGSGGLABSBAHHE sptetactetsteiststotsictotstatetststetetetel 
QOQOIAOIYVOWIVWINVWOVOIABIVWONIOOWWVWNVHWOHOOHOINOHNIVWHVONVWOWOOKVWKWKWOOOO00000000 


ULE ECU SSE NARNAA CuCl Ca LRA ASUS SaaS 


etd dt ddd ad EE RR ee Raa aS 


Qo ee oe 
r 2 ~ oO 
az ote tay nm 
a. Lal wm tas 
a - Qa 
i : 8 f 
~ “ —_ ic] 
3 : 0: ts 
Pe) 3 w 
v ag < ig sg a = Bs z = - 
rr & 2 uo - 2 - 
t iy ~~ oO Y -< 
oO = | Ss) - = © 
=a oO Ls 4 rd Q Qa 5 J 
-— a. = 4 a ab Pd ts q oad 
- oO Oo wm oO -— ts. ta a 
-~ mo = Qa xz * LF) x< > 
OY & toed a Qa * > = «x 
Se Pee ee 8s agg bd = w 
we EB See oe be . "Ea 
Ss ge a es a ee a 3 #2 § 
_ xz w - eg xz tas Qa, a a ec _ 
aed ty az a oO a. = x + -— 
> e — = uJ w oa - a ic] oa 
xz ~ . ~ ~ “~ ~ “ty ~ “ he “ 
= se ae o- ee oe oo oe ae ce oo oe 
~-< ~~ -< ~ ~-« | md ~~ ~ ~-« «7 - 
-« | oe) 1 a>] ~~ ~~“ -_ oe ~~ -¢ oe | md 
Bet Wey Be Bek bao gk ee Z eee Ba. 
ex: i az x az x az az = cz a <x 
e 
eee te Br Se Bee eS s a 8 
“et Bag Set ae ie cs fee gee e a 6S 
ag 3 = = = + 2 = = = = = 
Y 
S sep uae ade 888 axe 8 a Agee gee eeShAREN 
i 444 _ me -« ~ on ee etete se 4 
w § 824 243 § as 88 wzzenaes 
= 3 3 te ca BoSNZ 25 Boessesa 
3 ae e ras as 
~ Oo Hs ead 


044103 42040 
O2C10i O44Se4 
027440 


-11-D2TSE-A-0 
STSER.PLL 


NAINDEC 


D 
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CO4 
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;/QSPEED TEST (1=YES-O=NO): 


:/OREGISTER START: /; 


-ASCIT 
ASCII 


O4eS20 MSG32: 


TSO3 DRIVE FUNCTION TIMER 
0656 O400S7 O42522 ONYSO7 MSG3I: 
0664 OS2l23 OS110S5 OS1440 
Ogre ON0SeY OSele2 d20072 
1500 


a 
« 
‘ 
a 
- 
4 
Q 
5 
~s 
ated 
t 
«a 
# 


DZTSER.P1) 








;/@MOUNT SKEW TAPE ON ALL AVAILABLE UNITS: TYPE CR WHEN READY’; 


0S? MSG34: 


slenbatiaee 
a Pty sates 
4 aaeues 


epee elie 


ate te Fe bo-e 


hah pain fea foam pan been ban pan pan pan pan bon bon ban bonjen bon bon bas on ban. 
ONNQWOIBOWO0000000000000 


RRR RR eee RRR RRR ORR PEER R ER CR RE CRRR ERE RE RERREEEE 


LER RR EERE ERE RRRRRERRER ERR RRR RA RRR RRR RAR RERRERRERRRRRRRRR 


ASCIT 
eASCIT 57 7 7; 





Se Ss eke ey Wee a ae xe 
° wo oOo oa oO ~ - a ar © = ar 
8 acagsga@& =&§ wg 8 S ZF 
nm: -« ”.- wn wo wo ~ 4 cu a a 
‘ ! 4 ' ‘ A a t i ‘ ’ d 
e445 8 & & & 8 8 ae « 
- ee ie ie eee ee ee i ee 
-~ = pt ~ ~ ™%, ~ ~ ~ ~ ~ ~ 
oe oe oe | om oe ~ tom} [ om) [ om) oo i om) oo 
a ee ae ae ae oF oe ee oe eee 
#2e2#2#228 8 2 8 8 & 
3 ee ee > aw se . oe o =) = wu 
ft re] o 4% 3 rg 3 oO o rd ra 
-EEEE EE a 
“mM mw oO oO o 

=} * —t ~ 

3 33 oO o 


2 Tara 


EE RHION It erat ete EAS ERC RIS TSN AUR 


ee ee Nee Ree Reon Ree lee Fo ee eee ee ee Rem Ree Kee eee Ree Bee ee ee ee ee ee Re Roe ae oe ee ae oe Doe Dae Bon Dae] 
oe Kem Meat Reon Koamk Beate Meamx Beet Reems Kak Role Kook Kom Kor Ke oe Ios ee oes eee ee ee ee Rees Rte eee Moe Reel oe ee Kee Keon Ron 
ONQQONOOOOOOWOIOOOO0KO00OO000000000000000 
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Ze 


a 
o 


RMSG13: .ASCII 34 7.7 - 6.9/; 
RMSGLY: .ASCII ;/ 89.0 - 73.0/; 


: .ASCIZT 37 89.0 - 73.07; 


SBR RRASR: 


~. 


o-3 


wo 
.2 











EVEN 
0 
. END 
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Be 001904 6298 8674S 781 816® 828% 833 893% 9748 995% 1185 1207% 1243# 248s 
eh ieee ety l3eee 1327 «1392 


BLENTH= 00S670 9214 

eA 001006 g308 ° gize eee 8751043 ILS 121189 1208e awe 1275 
133113338 13933 

oo ye 001932 5s a gant ante 

coevet Obel/ iss Fs 133 Lice Fi Lee 814 84 g4ugs«gs 921 938 

e é 
941 tS a (CC 2 
13628 1372 

Seth r Bopase ies tase 

PNT 07116 tee I4gh ING N79 14968 

st N63 1G 

OIGCNT O0711 facie duess 1473 1NG3e 

paelt 71 8 ft age 7 73 7 1igee 1463% 1482 1484 1487# 1490 149438 

RIVES 0061 beet Boe be 13 1371s 13778 

FORive BoSiSe Sipe 1308 e194 830's«aHS<«i‘iSCi‘i UC (tiCiSSCtiGSSC“‘«i‘SSCtCiQSCCéL 
10991 13 ey 11871163 1208151277 13191378 13eee 1383 
ise 1367s 14 isis 

SONINE  BOSSEE i 1373, 13828 

SeSAce i bese esi epee g7ge 97s 72H 71k 72k 7SGH 7S Tbe Tea 75 
10738 pais ibeze «so itete «lites «LTS oaiahe oaitee «ofidie fits fasts foeee 
ee Ee 1ops 108s 108 see LN tages fd58 tkeuS PESE* LESH 
1 158s issé* 15998 

nsi) pungne F 

MEGIIA i112 ieee Deve 10S 1068 ©1069 107e# 1073 «107ee «10771080 1081 «1084s 

MSGI2 0101 1143 

MSG13. OL 117 

Meclg Ol 16598 

NeGIS O01 | 

=i ti | 

is Ol 1x 





oo 
£~ 
_ £ 


SOSRe EOS Re Re 


R 
o 
ul 
£ 
~ 
-_ 


“NIN 


SESE 
Sa ReeRR 
SN 


B= Po R= R= b= Ob th be be OB bo Fs Fe he 2b —* 2 G—> Bo h-2 HF Hs 


MSG34 i 1$54 | 
MSG4 ;, i 611 
MSGS 00762 734 138 = «16158 


+ 
Z 
3 
7 
a. 
$ 
S 


FOY 
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ox mR t+ 4 


Oncus 





oH 
i] 
wo 
e i 
ge = - 
moO ; 
oe i 5 
Com) 4 _ 
* * 
ino i 
= 3 be 
Ts 4 _— 
mes x + 
es 3 w 
“_ — — 
rd 
~ ™ _ 
73 3 &£ 3s 
-~< 4a 4 


28 § 


937 
1344 


1018 


a a , ibas 2 8 
eS sald ead RRERDeaEE sieais 


Saenx Bs Bew eR ee 


Re ee es SITES O PRINS 


teed 4 
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Ce ee hee hee hem oe} 


te | t 
Sas Silt Basar eens sass JORMIUEZRS 
hee hen am 
Secs on ieee hem heen hams hem hate heat eee eam hem ee ham am hae) s9s9999o 
838 (on ham Kem bam been hen han bie bat bam bam hae dem ban 
coocococooceoece 


Uf) 
O-mMuUmMmsT in 


Sea As ‘lan 
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and 
£ 

£ 

Be 


936 §«§=6.: 109 


BZSR INS 


z 


#8 
a 
ge 


~ 
Paty 
NOn~ 


~ 
283 
~ 
bb 
= i 


FE Enea 


FEET 
Z 


PRRSper pes Le ni 
SHISSELAR GSP MORNE RR RES SOR RR RISR eas 
BSE SR OREN eNRMROGEE EE 


ee ee ee en or BA = BO hh en 
Se 


ee ee ee oe ee Be Bs bt be Be tb Pa 


IRR Re asa 


Ps 
tu 





HO4 
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10SS* 


lebe8 


z 
ete seeanesseg exationSromenaeSh us ee 


een iecaii Beaan inaeek Ieee: ean ote 


PRs RUMGSCR REARS 


SOE 8 hh tts 


PP PReRRRR RRR ER NSCOR 


13418 


Semeur ta ten Dare rina 


7758 
7eee 


Soe Ngee Keen Keo Rome eee Keen Ko} wd toe deo tod oe een te Bee 





I04 
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2 Gs wage 
m2 £8 peat 
S2eo BIG 
SAG 229 We SRS REE aE 


th FNS Saeo BRA AA aeRO Sanaa 
dd tt urTrTr 


DE hh ad ho ho 9 Gh HH iets 


loo dis 
ge &. 


Sib FPR SRe A RRESE weds 


ee ee 


JO4 
MACYL1 27(732) 10-SEP-76 16:11 PAGE 50 
1131 
1284 
1fg8 
1105 


CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 
1820 
729 
1001 


1192 «1214 )=ss 1410s 1420 
1372 = :1286—s«s1Se4=—s«1S 82 
3181281880134 
1289 §61267) Ss (1380S «1371 


1169 

1328 
1 

1253 


111i 1120 
898 913 
1384 8§=1539 
8 14 
1188 
914 


1108 
834 
1249 
iid 
901 
1127 


14 

1 
784 

1215 

110 
897 

1116 
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a8 
693 


1336 


oun 
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OZTSEA.P11 


 exauzate wee a os 


in —_ wm 
oe oe 4 ode 4 Coat as 
8Y88 StS 
“nos > 
mn aoe ot Ce Kae ed Ge 


Bees REE BK 


te? noe tae 4H 


wae REE Soe 


4 oe i noe 


Semen oee Ree 


Com I ate ede toe 


RRSaink mes u en 


—t “ Se ee ee ee ee hoe} 


SRE Sraetheeenirdes SESE aeocetaaar eames = 


ee oe eee: Re oe on ee ae 


3  BRERSRYSArg=Regeane 


otto nt te te 


M  SBERRSVRRS Ss sRgIAEAS 


we He Gee ee oe 


B Reg SRBRARPSEP SSSR 
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